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LETTERS TO THE EDITOR 
Perioperative use of carbon dioxide production in 
cardiac surgery 
To the EditoJ~" 
In the November 1994 issue of the JOt:RNAI, Feng and 
Singh I reported the use of end-tidal carbon dioxide 
tension as an index of cardiac output. They monitored 
end-tidal carbon dioxide to facilitate weaning from car- 
diopulmonar~¢ bypass in adults having cardiac operations. 
This approach seems to be quite reductive, because a
more extensive valuation can be obtained by adding the 
following (generally available) metabolic and ventilatory 
parameters: arterial oxygen tension, arterial carbon diox- 
ide tension, mixed expiratory partial pressure of carbon 
dioxide, arterial-alveolar carbon dioxide gradient (ob- 
tained from arterial carbon dioxide tension and end-tidal 
carbon dioxide), alveolar-arterial oxygen gradient (evalu- 
ated with an inspired oxygen tension of 0.5), oxygen 
consumption, carbon dioxide production, compliance per 
kilogram of body weight (from the ventilator measure- 
ments tidal volume/plateau pressure in milliliters per 
centimeter of water per kilogram of body weight), and rest 
energy expenditure (REE = carbon dioxide production × 
5.52). All these parameters can be monitored both during 
the operation and during the postoperative period, to 
obtain a more comprehensive evaluation of the metabolic, 
ventilatory, and circulatory situations. 
Literature reports exist on this type of monitoring, 
particularly with regard to postoperative valuation in 
adult cardiac surgery)' 3 In pediatric ardiac surgery, the 
aforementioned methods of monitoring have been used 
to differentiate among the perioperative variations after 
correction of congenital heart defects with preoperative 
left-to-right shunt, with right-to-left shunt, or without 
intracardiac shunt. In fact, such methods have been 
reported in this JOURNAL. 4 
Therefore, monitoring of end-tidal carbon dioxide ten- 
sion not only should be used as a routine evaluation in 
adult and pediatric cardiac surgery, but also should be 
applied to more complex situations (e.g., assisted mechan- 
ical circulation, unusual palliative procedures) to expand 
the horizon ,of its potential use. 
Antonio Corno, MD 
Institut Cardiovasculaire Paris Sud 
66 rue du Colonel Fabien 
92160 Antony, France 
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Reply to the Editor: 
We concur with Dr. Corno's opinion that a more 
inductive use of end-tidal carbon dioxide tension is both 
practical and valuable. As stated in our letter, end-tidal 
carbon dioxide tension is governed by metabolism, 
ventilation, and circulation. Therefore, it could be used 
to cvaluate the status of any of these three values. 
However, we would like to reiterate the necessary 
reductive nature of our use of end-tidal carbon dioxide 
tension to estimate pulmonary flow. It cannot be over- 
emphasized that such an assessment will be valuable 
only when there is no significant deviation from the 
usual state of carbon dioxide production, of ventilation, 
and of pulmonary dead space. Furthermore, its value is 
time-limited, inasmuch as a low flow state will eventu- 
ally raise arterial carbon dioxide levels and thus end- 
tidal carbon dioxide tension. As a result, we propose 
that this method be used only during the weaning phase 
of cardiopulmonary b pass as an adjunct o assess flow 
status, because the aforementioned variables are most 
likely to be stable. At the same time, we cannot fail to 
appreciate the simplicity and economy of such a mon- 
itoring system. 
William C. Feng, MD, DSc 
Arun K. Singh, MD, FRCS(C) 
Division of Cardio-Thoracic Surgery 
Rhode Island Hospital 
Brown University School of Medicine 
Providence, RI 02903 
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